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© SLUDGE DEHYDRATING AGENT. 

© A sludge dehydrating agent which is excellent in storage stability and prevented from becoming water- 
msoluble during storage and hence can be distributed in the market securely by solving the problem of the 
conventional dehydrating agents comprising amphoteric polymers that they undergo deter.orat.on and become 
water-insoluble when stored for long, thus becoming substantially unusable. This dehydrating agent comprises a 
copolymer composed of cationic vinyl monomer units, vinylic carboxylic acid monomer units and non.onic vinyl 
monomer units and a salt of a group IIA metal of the periodic table. Preferable examples of the v.nyl.c carboxyhc 
acid monomer include acrylic, methacrylic and crotonic acids, while those of the nonion.c vmyl monomer include 
acrylamide and methacrylamide. The metal salts usable herein include those of mineral ac.ds and organic 
carboxylic acids, and preferable mineral acid salts include calcium chloride, magnesium chloride and magne- 
sium sulfate. Preferably, the amount of the cationic vinyl monomer ranges from 10 to 60 mole %, wh.le that o 
the vinylic carboxylic acid monomer from 10 to 45 mole %. Preferably, the molar ratio of the cation.c vmyl 
monomer to the vinylic carboxylic acid monomer ranges from 0.3 to 3.0, while that of the metal salt to the 
carboxylic acid monomer from 0.2 to 2.0. The dehydrating agent may further contain an inorgan.c coagulant. 
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Technical Field 



The present invention relates to a sludge dehydrating agent comprising amphoteric polymers, and more 
particularly to a sludge dehydrating agent comprising amphoteric polymers, which is excellent in storage 
5 stability undergoing little deterioration with time. 

Background Art 

Previously dehydrating agents comprising cationic polymers have been known as sludge dehydrating 
10 agents. However, conventional dehydrating agents are becoming unsatisfactory in performance because of 
the recent worsening and diversification in sludge properties and. therefore, an improvement in the 
performance thereof has been sought. In this connection, sludge dehydrating agents having strong 
aggregation force and comprising amphoteric polymers have been proposed which are superior in recovery 
of suspended substances, water content of cake and release of cake from filter cloth. However, conventional 
,5 sludge dehydrating agents comprising amphoteric polymers had a disadvantage that they undergo deterio- 
ration during storage and become water-insoluble while being used. In order to solve th.s problem, J P-A-3- 
293100 proposed a sludge dehydrating agent having an improved storage stability by further adding a 
specific cationic monomer onto an amphoteric polymer comprising a specific cationic monomer, an anionic 
monomer and a nonionic monomer. With this improved agent, however, the shelf life is not long enough and 
so hence cannot be distributed securely in the market. ovf , .. . . 

The object of the present invention is to provide a sludge dehydrating agent which is excellent in 
storage stability without becoming water-insoluble during storage by the improvement of conventional 
sludge dehydrating agents comprising amphoteric polymers. 

25 Disclosure of Invention 

In order to attain the object described above, the present invention uses a sludge dehydrating agent 
comprising a copolymer composed of cationic vinyl monomer units, vinylic carboxylic ac.d monomer un.ts 

and nonionic vinyl monomer units and a salt of a group IIA metal of the periodic table. 

In the sludge dehydrating agent of the invention it is preferable to use as the cationic vinyl monomer 
the following compound expressed by the general formula (1), 

Ri 

35 | 

CH 2 =C R 2 
I I 

CO-X-Y-N + -R 2 Z CD 

I 



R, denotes a hydrogen atom or a methyl group, 

R 2 denotes a hydrogen atom, a methyl group an ethyl group or a benzyl group. 

X denotes O or NH 

Y denotes CH 2 CH 2 , CH 2 CH 2 CH 2 or CH 2 CH(OH)CH 2 , 

Z denotes a chlorine atom, a bromine atom, an iodine atom, a sulfate group, or a methyl sulfate 

Preferab°e P examples of the vinylic carboxylic acid monomer include acrylic acid, methacrylic acid or 
crotonic acid, while those of the nonionic vinyl monomer include acrylamide or methacrylam.de The .me al 
salts used may be those of mineral acid or organic carbo- xylic acids, and preferable mineral ac.d salts 
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include calcium chloride, magnesium chlor.de or magnes.ua suttate. mQnomer fe 

in the sludge dehydrating agent •"^■^.f^; .J^J^SU^inySs ^»yllc acid monomer is 
preferably in the range from 10 to 60 mole %. ^J^^^J^^Zmnm to the viny.ic 
preferably in the range from 10 to 45 ^*™^™J£^JL of the salt of a group 
5 carboxylic acid monomer is preferably in the \^J^- r JSd Corner may be preferably in the range 

invention. 

to The Best Mode for Carrying Out the Invention 

The s, U d ge d*y** 9 ^ * ,he — .,^-^5^ 

ytrimethylammonmm chloride^ m ^ a f^°^ brom.de, 
yethyldiethylmethylammon.um methosulfate ^^T^J^ mBthyl ammonium chloride. Exam- 
methacryloylethyltrimethylammon.um .od.de and me^ acrylamidepropyl- 
ples of (meth)acr y lamide(hydroxy)al ky l IqOT e ^ la io n ium suSe, and methacrylamidepropyl- 
25 rer y i= vinyl-monomers as expressed by the 

general formula (1) are preferably used. mnnnmers are acrylic acid, methacrylic acid, crotonic 

30 methacrylic acid and crotonic acid. w nnninnic monomers, preferably acrylamide 

tion, unless Copolymer A becomes insoluble in wate, \ . h from 10 to 60 mole %, 

35 prefe^r^::^ 

amphoteric polymer is not obtained. ^7 > «^^^T n Sr % . When the amount of the 
usually in the range from 10 to 45 mole /o, prefer* ly from whjch js characteris tic of an 

40 vinylic carboxylic acid monomer is smaller than 10 A. strong invention, and on the other 

amphoteric polymer is not obtained in using the ^^^^S^^^noi sufficient, 
side, when the amount thereof exceeds 45 mote % water _con tor ^ Copolymer A is 

The motor ratio of the ^_™{^^^o?S^ carboxylic acid monomer to the 

amphoteric polymer is not obtained. rooolvmer A is usually in the range from 5 to 80 mole %, 

the cake becomes not sufficient. , |A metals such as 

Examples of the salts of group HA metals include minora acid sans g s £ ontium chloride , and 

°hese salts are calcium chloride, magnesium chloride and magnesium sulfate. 
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The amount of the sa.ts of group ..A metals is in the range from ^^iJJ.^ 

- sssss 

45 the specific embodiments. 
Example 1 

invention, which will be hereafter designated C-1. 
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The sludge dehydrating agent obtained was immediate.y stored in a * h h ermos ^ 
•C. and was'applied for the evaluation of the storage stability at three months ^ m0 ^ h /^;XnT*e 

sample, followed by stirring for two hours, and observing the solubM.ty of the sample thereafter. 



Example 



An aqueous solution was prepared by mixing 0.30 mole of "ftf^^ ^oi 

h9 ' ^U) — - — - * *• same ™ ,hod ,s in Ex,ropte ' The 

results are tabulated in Table 1 . 
Example 3 

:^-£^Sta=sS3H33= 

^TsX^C^n, «M »as MUM b, *a — »— - in E>a m p,0 , The 
results are tabulated in Table 1 . 

Example 4 

results are tabulated in Table 1 - 

35 

Example 5 

An aqueous solution was prepared by mixing 0.30 mole of acryloy.oxyeth yltri C ^ 

results are tabulated in Table 1 . 
45 Example 6 

An aaueous solution was prepared by mixing 0.35 mole of methacryloyloxyethyltrimethylammonium 

" "rr a rS;CSn™w. ,v. to »a by »e — — aa ,n ,. T*. 

results are tabulated in Table 1 . 

Comparative Example 1 

An aoueous solution was prepared by mixing 0.30 mole of acryloyloxyethyltrimethylammonium chloride 
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dehydrating agent, hereafter called C-7, was obtained. p vamn . fi 1 The 

The sludge dehydrating agent obtained was evaluated by the same method as in Example 1. The 
results are tabulated in Table 1 . 

Comparative Example 2 

An aqueous solution was prepared by mixing 0.35 mole of acryloyloxyethyltrimethylammonium chloride. 
0 30 mole of acrylic acid. 0.35 mole of acrylamide and 130 grams of water, followed by the same procedure 
as in Example 1. a powdery sludge dehydrating agent, hereafter called C-8. was obtained. 

The sludge dehydrating agent obtained was evaluated by the same method as in Example 1. The 
results are tabulated in Table 1 . 

Comparative Example 3 

An aqueous solution was prepared by mixing 0.30 mole of acryloyloxyethyltrimethylammonium chloride 
0 05 mole of methacryloyloxyethyltrimethylammonium chloride, 0.30 mole of acryl.c ac.d. 0.35 mole of 
acrylamide. 0.30 mole of sodium chloride and 130 grams of water, followed by the same procedure as .n 
Example 1 , a powdery sludge dehydrating agent, hereafter called C-9, was obtained. 

The sludge dehydrating agent obtained was evaluated by the same method as in Example 1. The 
j results are tabulated in Table 1 . 

Comparative Example 4 

An aqueous solution was prepared by mixing 0.35 mole of methacryloyloxyethyltrimethylammonium 
5 chloride, 0.65 mole of acrylamide, 0.30 mole of calcium chloride and 130 grams of water, ollowec I by the 
same procedure as in Example 1, a powdery sludge dehydrating agent, hereafter called C-10, was 

0bta The d sludge dehydrating agent obtained was evaluated by the same method as in Example 1. The 
results are tabulated in Table 1. 

to 

Table 1 



Sludge Dehydrating Agent 


After 3 Months 


After 6 Months 


After 9 Months 


C-1 
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C-2 
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C-4 
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C-5 
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O 
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C-6 
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C-7 
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C-8 
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C-9 
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X 


C-10 


o 


o 


X 



O :An aqueous solution forming a homogeneous liquid was produced. 
X :An aqueous solution containing an insoluble gel was produced. 



As appearant from the results shown in Table 1, all of the sludge dehydrating agents of the invention, 
50 C-1 - C-6, show no problem of insolublation by the deterioration during the storage time. 

Application Example 1 

The sludge dehydrating agent (C-6) of Example 6 and the sludge dehydrating agent (C-10) of 
55 Comparative Example 4 were evaluated by the suction filter test and the squeeze test by using mixed 
sludge from a sewage disposal plant ( P H5.6. suspended matter 1.9 wt/vol %). The procedure is as follows. 
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l„,o a 300 m, beaker was taken 200 ml of s.udge. and then was added a £^ 
were measured. The results of these tests are tabulated in Table 2. 



Sludge Dehydrating Agent 


C-6 




C-10 




Amount Added(ppm) 

Floe Diameter(mm) 

Amount of Filtrate during 10 sec(ml) 

Recovery of Suspended Matter(%) 

Release property from Filter Cloth 

Water Content of Dehydrated Cake(%) 


100 
3 
120 
99< 
O 
78.5 


130 
5 
142 
99< 
O 
76.8 


160 
6 
148 
99< 
O 
76.2 


100 
3 
88 
89 
X 
83.1 


130 
4 

102 
92 
A 

81.8 


16(P 

5 
120 

94 

O 
80.1 


O :Good A : Poor X : Bad 















As aooearent from the suction filter test and the squeeze test, the sludge dehydrating agent of the 
invelnTH suSr effect for the s.udge dehydration as compared with the cation.c poiymer s.udge 
dehydrating agents usually used for the sludge dehydration. 

Industrial Applicability 

The sludge dehydrating agent of the invention show no problem, unlike conventional sludge dehydrating 
agents insolubS by the deterioration, to be substantially unusable when stored for a long t,me and 
hence it can be distributed in the market securely. The sludge dehydrating agent of the mverrtion can be, 

treatment plants or the like. 
Claims 

' 1. A sludge dehydrating agent comprising a copolymer composed of c ^^ a «~^^ , J£ 
carboxylic acid monomer units and nonionic vinyl monomer units and a salt of a group MA metal of 
periodic table. 

5 2. A sludge dehydrating agent of claim 1 wherein the cationic vinyl monomer is a compound expressed 
by the general formula (1), 



55 
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Rl 

I 

CH 2 = C R 2 
I l + 

CO-X-Y-N + R 

I 



(l) 



, wherein 



i rr : see -~ - -* — - a — 1 9ra * 

? SSSrSt.CH.CHiW-OHtCHIOH.C*. 
*" Z denote, a chionne .ten,, a bromine .tern, an iodine atom, a au,fa« group, o, a ma,h„ seitate 
group. 

" 3. A sludge dehydrating agent of c.aim 1 wherein the viny.ic carboxylic acid monomer is acry.ic acid, 
methacrylic acid or crotonic acid. 

4. A siudge dehydrating agent of c.aim 1 wherein the nonionic-viny. monomer is acry.amide or 
30 methacrylamide. 

5. A sludge dehydrating agent of c.aim 1 wherein the sa.t of a group ..A meta. is a sa, of a minera. acid or 
a salt of an organic carboxylic acid. 

» 6. A siodg. derating a 9 an, o, claim 5 wharain M sen o. a miner,, acid I. caicicm ohtedda. 
magnesium chloride or magnesium sulfate. 
7. A sludge dehydrating agent of Cairn 1 wherein the amount of the cationic viny, monomer is from 10 to 
60 mole %. 

40 8. A sludge dehydrating agent of claim 1 wherein the amount of the viny.ic carboxy.ic acid monomer is 
from 10 to 45 mole %. 

I A siudge agent o, c.a,m , »ne,.,n » - - •« — ** —» » « 

« vinylic carboxylio acid monomer is in the range from 0.3 to 3.O. 

50 11. A sludge dehydrating agent of c.aim 1. to which is added an inorganic coagulant agent. 
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